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(54) RESIN DISPERSION AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: A dispersion, obtained by dispersing a specific modified polypropylene in a solid state in a hydrocarbon 
solvent, capable of being an uniform dispersion simply by lightly stirring even after allowing to stand without 
swelling, dissolving or flocculating of dispersion particles and causing clogging of nozzles as well as surface 
unevennesses in coating. 

CONSTITUTION: A resin dispersion, obtained by dispersing a modified polypropylene graft modified with an 
unsaturated carboxylic acid (anhydride) in a solid state in a hydrocarbon based solvent, capable of giving powder of 
the modified polypropylene, prepared by evaporating the above-mentioned dispersion to dryness at ordinary 
temperature and having >70% crystallinity measured by an X-ray drffractometry, 0.3W1.5dl/g intrinsic viscosity and 
0.1W10wt% content of the unsaturated carboxylic acid (anhydride). In cooling a solution prepared by dissolving the 
above-mentioned modified polypropylene (provided that only the crystallinity is >50%) in the hydrocarbon based 
solvent to give the aimed resin dispersion, the cooling rate at 90W70° C is 1W20° C/hr to afford the dispersion. 
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English Translation of JP 63-012651 A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer 
V7 produced by Cross Language Inc. So the translation may not reflect the original 
precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



2. claims 

(1) In the resin dispersion that it is dispersed in sol id condition in hydrocarbon system 
solvent one part or degeneration polypropylene denatured graft ing everything by unsaturated 
carboxyl ic acid or the anhydride, and i t is, powder of the degeneration polypropylene which 
evaporation to dryness is done, and is provided is follows (a) - resin dispersion having 
a property of (c) in the dispersion at room temperature. 

(a) Crystal I ini ty measured by X-ray diffraction method is more than 70%. 

(b) There is in the range of limiting viscosity [77] 0.3 - 1.5dl/g. 

(c) There is in the range of content 0. 1 of unsaturated carboxyl ic acid or the anhydride 
- ten % by weight. 

(2) One part or everything is grafting denatured degeneration polypropylene, and 
crystal Unity measured by X-ray di f fraction method is higher than 50%, and grafting quant i ty 
0.1 of the unsaturated carboxyl ic acid or the anhydride - there is in field of ten % by 
weight and limiting viscosity [7?] 0.3 - a thing in field of 1.5dl/g is dissolved in 
hydrocarbon system solvent by means of unsaturated carboxyl ic acid or the anhydride in a 
heat bottom , in a method provided solution is cooled, and to produce resin dispersion, 
it is 90 - with cool ing ve loci ty 1 in temperature field of 70 degrees Celsius - production 
method of field of 20 degrees Celsius / time and resin dispersion doing. 

3. detailed description of the invention 
[Industrial Application Field] 

The present invention relates to resin dispersion and the formula that coat ing compos i t ions, 
bonding adhesive can use for use with most. 
[Prior Art] 

The property modification polio lev in that grafting denatured polio lev inns such as 
polypropylene in maleic anhydride is scattered in solid condition by the end of organic 
solvent, the technology which uses it as coating is already known. If simi lar technology 
is included, for example, i s suggested to Japanese Patent Laid-Open No. 51-150534, 52-5848, 
52-30639, 52-63227, 57-12072, 57-209961, 58-118240, each bul let i n of 58-173173, Japanese 
Patent Publication No. 44-12270, 45-10630, 46-15015, 47-24935, 48-29301, 51-18241, 
55-44110, 59-16574, each bul let in of fruit pub I ic Hikaru 61-3636 about a decent ra I i zat ion 
method and field of application in various ways. 
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Swelling, a method to scatter, degeneration polio lev in are dissolved in solvent under 
high temperature in solvent after machine comminution in property modification polio lev 
in for a typical thing among dispersion methods by each prior art of [Problems to be solved 
by the Invention] statement above, it makes cool the solution, or there are deposition, 
a method to scatter in degeneration pol io lev in by measure £>}§#\ is cast into the solution 
or to cast the solution into However, corpuscule is easy to cohere so that there 

is dispersed particle in swel I ing or the state that is easy to be dissolved in solvent both, 
it can be in massive. The sediment which occurred during safekeeping of dispersion again 
does not disperse by a churn easily. As thus described there is a problem in a storage 
when lacking in stability of dispersion, it is planted, it makes, for example, painting 
surface produce convexoconcave at the time of use of dispersion, and it makes rebuke noise 
of painting machine, of a trouble, is the cause. 

By reason of resolution of such problems, a method to use dispersion solvent as as mixture 
of polar character solvent and nonpolar solvent is suggested in the bulletin. However, 
as for this method, there is shortcoming to be complicated for compounding of solvent, 
col lection, even i f such a combined solvent is not used, a solution to finish was expected. 

People of [Means to solve the Problems] present invention take warning by the problem, 
as a result of having examined in various ways, particular raw materials are used, what 
can solve problems by what is scattered by a particular method is found, the present 
invention was able to be completed. 

In other words, the present invention, 

In 'the resin dispersion that it is dispersed in solid condition in hydrocarbon system 
solvent one part or degenerat ion polypropylene denatured grafting everything by unsaturated 
carboxyl ic acid or the anhydride, and i t is, powder of the degeneration polypropylene which 
evaporation to dryness is done, and is provided is follows (a) - resin dispersion having 
a property of (c) in the dispersion at room temperature'. 

(a) Crystal I ini ty measured by X-ray diffraction method is more than 70%. 

(b) There is in the range of limiting viscosity [77] 0. 3 - 1.5dl/g. 

(c) There is in the range of content 0. 1 of unsaturated carboxyl ic acid or the anhydride 
- ten % by weight 

It is sentenced to invention of the first 

' Unsaturated carboxyl ic acid or the anhydride one part or a method the solution which a 1 1 
are grafting denatured degeneration polypropylene, and crystal I ini ty measured by X-ray 
diffraction method is higher than 50%, and grafting quantity 0.1 of the unsaturated 
carboxyl i c acid or the anhydr i de - there is in f i eld of ten % by weight and I imi t ing vi scosi ty 
[7?] 0. 3 - a thing in field of 1. 5dl/g is dissolved in hydrocarbon system solvent in a heat 
bottom, and i s provi ded is cooled, and to produce resin di spersion 90 - wi th cool ing veloci ty 
1 in temperature field of 70 degrees Celsius - production method of field of 20 degrees 
Celsius / time and resin dispersion doing' 
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It is sentenced to invention of the second 
[property modification polypropylene] 

As for the property modification polypropylene used for the present invention, one part 
or everyone was able to leave grafting by means of unsaturated carboxylic acid or the 
anhydride in polypropylene. As far as, for example, as for the polypropylene becoming raw 
materials, ethylene, one - butene, isobutene, one - pentene, two - carbinyl -1 - butene, 
three - carbinyl -1 - butene, one - hexene, three - carbinyl -1 - pentene, two - carbinyl 
-1 - pentene, one - heptene satisfy later condition propylene and other a - olefin other 
than homopolymer of propylene, five % by weight dimension copolymeri zat ion may have been 
done. 

In addition, for unsaturated carboxylic acid or the anhydride which can leave grafting, 
unsaturated di car boxy I ic acid anhydride such as aery I ic acid, unsaturat ion monocarboxyl ic 
acid such as methacryl ic acid, maleic acid, fumaric acid, i taconic acid, ci traconic acid, 
a 1 1 y I succinic acid, measaconic acid, glutaconate, acid, ^?JI/ty x > <? acid, 

tetrahydro phthal ic acid, unsaturated dicarboxyl ic acid such as carbinyl hexahydro phthal ic 
acid, maleic anhydride, i taconic acid anhydride, anhydrous ci traconic acid, anhydrous al lyl 
succinic acid, anhydrous glutaconate, anhydrous ty7^ acid, anhydrous ^J-folrisV <? 
acid, anhydrous tetrahydro phthal ic acid, anhydrous carbinyl tetrahydro phthal ic acid is 
given, even if blending constituent of higher than these two constituent was able to leave 
grafting at the same time, it does not interfere. It is desirable these unsaturated 
carboxylic acid or to use maleic acid, maleic anhydride, 'fi/yt? acid or anhydrous -y 
isVt? acid among the acid anhydride. 

A method known to those skilled in the art can be adopted for a method of grafting. For 
example, it is performed by being heated to high temperature and an existence bottom of 
solvent or a non-existence bottom, radical initiator are added or without adding the 
polypropylene and the unsaturated carboxyl ic acid. Preferably crystal I ini ty measured by 
X-ray diffraction method (heat presses the property modification polypropylene at 200 
degrees Celsius . 50kg/cm2 for five minutes, the 1mm thickness sheet which, furthermore, 
five ftM^H is pressed at 50kg/cm2, and was made is used) as a property of the property 
modification polypropylene is higher than 55% more than 50%, and preferably preferably, 
grafting quant i ty 0. 1 such as unsaturated carboxyl ic acid - ten % by weight, there are 0. 3 
- I i mi ting viscosity [77] 0. 3 there is and to be able to put in field of three % by weight 
by the end of decal in in 135 degrees Celsius - 1. 5d l/g in 0. 5 - field of 1. 2dl/g. Even 
if crystal I ini ty uses a low thing than 50%, it is difficult to do crystal I ini ty of later 
dispersed particle than 70%. In addition, quantity of grafting 0. 1 become inferior to % 
by weight in adhesive property as opposed to a metal kind if there is few, when ten on the 
other hand % by weight is gone over, it becomes inferior to adhesion with polio lev in. 
In addition, force of coagulation of property modification polypropylene is short, and 
adhesive force gets possible to lack if I imi ting viscosity [77] is smal ler than 0. 3, the 
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coat which is flatness or an adhesive line is hard to become provide so that flowability 
in fusion can lack when on the other hand 1. 5dl/g are gone over, 
[resin dispersion] 

It is dispersed in a solid state by hydrocarbon system solvent, and, as for the resin 
dispersion of the present invention, the property modification polypropylene consists. 

And, for hydrocarbon system solvent, property modification polypropylene can be dissolved 
in high temperature and it is not dissolved at room temperature in substance, aliphatic 
system hydrocarbon such as toluene, aromatic system hydrocarbon such as xylene, cyclohexane, 
al icycl ic fami ly hydrocarbon such as methylcyclohexane, hexane, heptane, decane, mineral 
spirit can be exemplified. In addition, the present invention was finished by reason of 
problem resolution of above mentioned, but chlorinated hydrocarbon system solvent and 
polarity solvent are mixed in the range that does not obstruct advantage offered by the 
invention, and it may be used. 

Generally preferably a property modification polypropylene particle in dispersion state 
is spherical again, but it is not had to be always spherical. 1 - 20 /x is usually 
preferable, and average part icle diameter of a particle is 5 - 15 t*. In addition, property 
modification polypropylene particulate concentration (the solid content density) in 
dispersion is normal 5 - 40 % by weight. 

When it is done, particle powder of property modification polypropylene is provided 
evaporation to dryness under normal temperature in resin dispersion of the present invention. 
Preferably 75 - a thing in field of 85% is necessary for the crystal I ini ty which measured 
the powder by X-ray diffraction method as powder without adding heat more than 70& A 
particle swells in carbon hydride diameter solvent or the thing that the crystal I ini ty is 
under 70S5 is easy to become dissolve , as a result, corpuscule is easy to come to cohere. 
In addition, when it was necessary, and I imi ting viscosity [7?] of the particle and a thing 
in the field which the content such as unsaturated carboxylic acid of the degeneration 
polypropylene which comprised the particle described in term of [degeneration 
polypropylene] described the reason in the term, same. 

In addition, pigment, filler, stabilizer others additive may be included unless it is 
against purpose by the end of resin dispersion of the present invention. 

CFormula invention of resin dispersion) 

In the above-mentioned property modification polypropylene, density of solid matter of 
the whole normal dispersion makes completely dissolve by hydrocarbon system solvent and 
: M l^, a thing heated to to produce resin dispersion of the present invention so that it 
is in field of above mentioned. Temperature at the time of the dissolution is usual ly 120 
-150 degrees Celsius. Subsequently solution is cooled, and it makes precipitate property 
modification polypropylene, but it is necessary 70 - with mean cooling velocity 1 in a 
temperature range of 90 degrees Celsius - 20 degrees Celsius / time, preferably to regulate 
in 3 - 10 degrees Celsius / time. For this case, whi le usual ly agitating, it cools off, 
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it is preferable for cooling velocity of a temperature range to be the same. It is 
unfavorable in production ef f iciency i f i t becomes faster than the upper I i mi t of the cool ing 
velocity if a bottom seems to turn around in lower limit, crystal I ini ty of the particle 
becomes more late than lower I i mi t again. 1 1 is as for temperature range 90 wi th requi rement 
controlling the still cooling velocity - 70 degrees Celsius, but what is controlled is 
similarly desirable in 150 - 90 degrees Celsius and 70-30 degrees Celsius. 

As for the resin dispersion of the 

[Effects of the Invention] 

present invention, A/<!f&:Utf)T is hard to cohere swel I ing of dispersed particle, the 
dissolution, even if a particle subsides by settling, it can be done to the dispersion which 
is uniform by what is agitated I ight ly easi ly. Thus, development of a trouble making it 
is used as coating compositions, coating materials, bonding adhesive, and rebuke nozzle 
of swabbing machine can be inhibited, it is #J /viits:^ to make painting surface produce 
convexoconcave. Even more particularly, when resin dispersion of the present invention 
was used as metal fellow and metal and adhesive of in polio lev, a heat sealant, coating 
materials for metal, coating, i t can be superior to adhesive strength, heat seal ing hardness, 
coat physical property. 

The present invention is explained concretely as follows. 

It is contained, and five minutes fever presses maleic anhydride grafting PP of 1dl/g at 
200 degrees Celsius, 50kg/cm2 , [7?] % by weight with 
[Examples] 
example 1 

maleic anhydride 0.5, five 4}MtoRI] is pressed at 50kg/cm2 more, and sheet of a 1mm 
thickness is made, it was 57% when the crystal I ini ty was measured in X-ray diffraction 
method. 

Property modification PP15 part by weight and 85 toluene part by weight are put in automatic 
crepe with st i rr ing machine, after 140 degrees Celsius were heated to, and having completely 
dissolved resin, while agitating, after P^JI still did 90 degrees Celsius in cooling 
velocity of 25 degrees Celsius / time, anneal ing was done to 70 degrees Celsius in cool ing 
velocity of 5 degrees Celsius / time. Mi Ik-whi te uniform dispersion was provided when 
: JiL was done to 30 degrees Celsius in cooling velocity of 40 degrees Celsius / length of 
time successively. 

It is coulters in average particle diameter of dispersed particle of the dispersion. It 
was seven m when it was measured at a counter. 

Screen with dispersing element 100 made by SUS of zl. ■ was lower than 0. 1 

part by weight for 100 dispersion part by weight ■ in f i Iter when it was spent, and it 
dried in , ■ and the weight was measured. 

It was 19% when polymer powder got the dispersion after vacuum drying of 24 hours at normal 
temperature was filled with glass hall da, and the crystal I ini ty was measured by X-ray 
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diffraction method. 

After swabbing / air dried did the dispersion in aluminum foi I using a bar coater, it was 
uniform, and coating foil having transparent coat was provided when 170 degrees Celsius 
were heated to in the air ovens which did a set for 20 seconds. In other words the coating 
sheet exterior appearance was uni form. After, by a method based on J IS Z1707, 1kg/cm2was 
put pressure of at 180 degrees Celsius for two seconds, and hot gluing did this coating 
foil and PP sheet (east cello chemistry company # 200T -T), it was 2.5kg /15mm when 
exfoliation hardness (180 degrees detachment) in normal temperature was measured. In 
addition, the foi I side / PP side did not have nappiness, and the detachment side presented 
a good exterior appearance. 

The dispersion is taken as an existence stopper female needle cylinder, the dispersed 
particle completely subsided when sett I ing was done at room temperature for three months, 
but because a concussion did cylinder by hand for one minute, it recovered to uniform 
dispersion. It was lower than 0.1 part by weight, and that redispersion characteristics 
were good was recognized for 100 dispersion part by weight when ■ spent dispersion 100 
which recovered in filter of jtyiso., and a ■ hyperresi dual quantity was measured. 
Example 2 to 6 and various kinds of conditions in 1-6 comparative example 
example 1 are changed, and dispersion is prepared, the ability was examined by a method 
same as example 1. 

A condition and a result were shown for table 1. 
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